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„Experimental studies of the boson fields in the 
elastic, magnetic and metallic solid” 

  

Experiments are discussed showing that for sufficiently low temperatures the dynamics of the 
elastic, magnetic and electronic degrees of freedom of solids is as for a continuous medium. 
Since the excitations of a continuous medium are bosons the mentioned properties are 
determined by boson fields. As a consequence, field theories rather than atomistic concepts 
(Hamiltonians) are necessary for description. Identification of boson fields is possible by heat 
capacity measurements. Typical for the heat capacity of a boson field is that it follows a 
single Tε power function that holds over a finite temperature range. In the elastic case the 
exponent is ε=3, in the electronic case ε=1. In ordered magnets a multitude of exponents 
could be identified (ε=3/2, 2, 5/2, 3, 9/2). This is because the boson fields in ordered magnets 
can assume any dimensionality and depend on whether the spin is integer or half-integer. If 
the dynamics is determined by a boson field all atomistic excitations (magnons, phonons) are 
irrelevant. As we will show, thermal decrease of the magnetic order parameter is controlled 
not by exchange interactions between spins but by the heat capacity of the relevant boson 
field. 
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